In a taxonomic study of yeasts isolated from flowers in Cagayan de Oro, Mindenao Island, The Philippines, strains were identified as representing Kabatiella microsticta, Metschnikowia koreensis and a hitherto undescribed dimorphic species. Sequences of the D1/D2 domains of the LSU 26S rRNA genes, the internal transcribed spacer (ITS) regions and the SSU 18S rRNA genes were identical in the strains of the last-named group and differed from the corresponding sequences of the type strain of the closest related species, Candida duobushaemulonii, by 4 % (D1/D2), 7 % (ITS) and 1 % (SSU). In an independent study, a strain with D1/D2 and ITS sequences very similar to those of the Philippine strains was isolated in Malaysia from the blood of a patient dying of aspiration pneumonia. Both groups of isolates were moderately sensitive to anidulafungin, caspofungin, fluconazole, itraconazole and voriconazole but resistant to amphotericin B. Molecular phylogenetic analysis of the sequences placed the Philippine and Malaysian isolates close to the Candida haemulonis complex of Candida species. To reflect the geographical location of the sites of sample collection, the novel species name Candida vulturna pro tempore sp. nov. is proposed to accommodate these strains. The type strain is 11-1170 Candida species of the Metschnikowiacae that are not related to the genus Metschnikowia were grouped in the Clavispora clade (Daniel et al., 2014) although their monophyletic origin is doubtful (M.-A. Lachance, personal communication) . The members of this group have been described from diverse habitats including plants, soil, insects, fish, miso fermentation and clinical samples (e.g. Vidal-Leiria, 1967; Lachance et al., 1999; Sugita et al., 2006; Nguyen et al., 2007; Satoh et al., 2009; Groenewald et al., 2011; Sipiczki, 2011; Cendejas-Bueno et al., 2012; Limtong & Kaewwichian, 2013) . Certain species were found to occur in different biotopes. For example, Candida haemulonis was originally described from the gut of the fish Haemulon scirus (van Uden & Kolipinski, 1962) , but later it was also detected in bloodstream infections (Lavarde et al., 1984; Rodero et al., 2002; Ruan et al., 2010) , toe ulcers and the nails of diabetic patients (Gargeya et al., 1991) , osteitis (Crouzet et al., 2011) , catheter-related fungaemia , intensive care units (Khan et al., 2007) and cassava roots (Ferreira et al., 2010) . Recently, two related species, Candida pseudohaemulonii and Candida auris, were described from clinical cases. The former was found in human blood (Sugita et al., 2006) , while the latter was isolated from the external ear canal of a patient (Satoh et al., 2009) . The molecular analysis and antifungal susceptibility tests of a large number of isolates originally assigned to C. haemulonis revealed a considerable heterogeneity among the strains and led to the description of the new species Candida duobushaemulinii and the new variety C. haemulonis var. vulnera (Cendejas-Bueno et al., 2012) . The latter three taxa constitute the C. haemulonis complex (Lehmann et al., 1993; Cendejas-Bueno et al., 2012) . In the present study, we describe yeasts isolated from flowers and a clinical sample, which represent a novel species related to the C. haemulonis species complex.
Yeasts were isolated from flowers collected aseptically in five locations in the outskirts of the city of Cagayan de Oro, Mindanao Island, The Philippines. The samples were macerated in sterile water and used for the isolation of individual colonies of yeasts as described previously (Sipiczki, 2015) . On yeast extract agar (YEA; Sipiczki, 2015) plates spread with aliquots of macerated samples of flowers, nondimorphic and two types of dimorphic colonies were detected. One type with dimorphic morphology resembled that of Aureobasidium (Slepecky & Starmer, 2009 ): rapidly extending colonies fringed by a mycelium-like halo. The other type of dimorphic colonies did not produce mycelial halos (zones). Those colonies developed bunches of invasive pseudohyphae visible as dark 'roots' (intrusions into the medium) beneath the colonies when transilluminated with diffuse light (Fig. 1a) . Colonies of the three types of morphology were isolated from each sample for taxonomic and phylogenetic examination.
For molecular taxonomic identification, DNA was extracted from exponential-phase cultures grown in YE broth (YEL) as described previously (Sipiczki, 2003) . The D1/D2 domains of the LSU rRNA gene, the internal transcribed spacer ITS1-5.8S-ITS2 regions (ITS) and the SSU 18S rRNA genes were amplified from the extracted DNA with the primer pairs NL1/NL4 (O'Donnell, 1993) , ITS1/ITS4 (White et al., 1990) and Fungi-18S-up/ITS4 (Sipiczki & Kajdacsi, 2009 ), respectively. The amplified fragments were sequenced using the same primers. No sequence diversity was detected within the same morphotype, but the three morphotypes differed in their D1/D2, ITS and SSU sequences. A MEGABLAST similarity search with the D1/D2 sequences in the NCBI database (http://http://blast.ncbi.nlm.nih. gov/Blast.cgi) gave 100 % sequence similarity with Metschnikowia koreensis CBS 8854
T for the non-dimorphic isolates and with Kabatiella microsticta CBS 342.66
T for the Aureobasidium-like dimorphic isolates. The third type of isolates had D1/D2 sequences different from all database sequences and showed 90-96 % similarity with strains of the C. haemulonis species complex. There were 4 % (15 substitutions and eight indels out of 530 nt) nucleotide differences between the D1/D2 sequences of the novel species and that of C. duobushaemulonii CBS 7798 T (GenBank accession no. AJ508564). Similarity searches with their ITS and 18S sequences reinforced their phylogenetic separation from known yeast species and their close relationship with C. duobushaemulonii. The most similar ITS sequence was that of the C. duobushaemulonii type strain which differed by 14 substitutions and 13 indels (7 % of 399 nt). For comparison of the 18S rRNA genes we first had to sequence this gene from C. duobushaemulonii CBS 7798
T because it was not available in the databases. It differed from the 18S sequences of our isolates at three positions (two substitutions and one indel in 1045 nt). From these sequence differences we inferred that the isolates represented a hitherto undescribed species closely related to C. duobushaemulonii. The GenBank accession numbers of the sequences of isolate T are JX515965 (D1/D2), KM986119 (ITS) and KU609069 (SSU). The SSU sequence of C. duobushaemulonii CBS 7798 T was deposited as KU557488.
Recently, a strain (UZ1272) was isolated from a clinical sample in Kuala Lumpur, Malaysia, whose D1/D2 (KT585568) and ITS (KT585567) sequences indicated conspecificity with the isolates from the Philippines. The sample was taken from the blood of a patient who had died of aspiration pneumonia. It differed by one indel from strain 11-1170 T in the D1/D2 domain and the ITS sequence was identical to that of T .
Both the Philippine isolates and the Malaysian isolate propagated by producing budding cells (Fig. 1d ) and formed colonies with a smooth surface although sectors with slightly rough surfaces were occasionally observed in some colonies (Fig. 1b) . No hyphal forms were observed in samples taken from colonies on YEA or from overnight cultures grown in YEL. However, when the yeasts cells of the colonies were washed off from the YEA plates, invasive structures consisting of pseudohyphae were seen in the medium (Fig. 1c) . Microscopic observation of cultures growing in thin YEA films sandwiched between a glass slide and a cover slip (Sipiczki, 2011) revealed that the isolates alternate between a yeast and pseudohyphal growth phase due to reversible transitions ( Fig. 1e-g ). None of the isolates produced ascospores on YEA, malt-extract agar, cornmeal agar, acetate agar or Gorodkowa agar (for the description of the media, see van der Walt & Yarrow, 1984) . Sporulation was tested both in pure and in mixed cultures in all possible pairs at 16 and 25 C for 3 weeks. Assimilation of carbon sources and nitrogen sources was examined by a drop test as described earlier (Sipiczki, 2015) . Fermentation and other physiological characteristics were tested as described by van der Walt & Yarrow (1984) . In these tests the Philippine and Malaysian isolates were very similar and differed from the most closely related species C. duobushaemulonii and C. pseudohaemulonii in several properties (Table 1) .
To determine the phylogenetic position of the new isolates, a phylogenetic analysis was performed with the D1/D2 sequences of isolates 11-1170 T , UZ1272 and the type strains of species of the clade and the type strain of the genus Clavispora and the type strain of the genus Metschnikowia. The sequences were aligned with the CLUSTAL W 1.7 algorithm (Thompson et al., 1994) . After the first alignment, overhangs that did not overlap with all other sequences were removed from each one and, from the trimmed sequences, covering a stretch of 517 nt in the sequence of isolate 11-1170 T , a new alignment was produced. The alignment was then analysed with the neighbour-joining algorithm of the PHYLIP version 3.67 software package (Felsenstein, 2007) , the maximum-likelihood algorithm of PHYML 3.0 (Guindon et al., 2010) and Bayesian analysis with Mr Bayes 3.2 (Ronquist et al., 2012) . The distance matrix for the neighbourjoining analysis was computed using the F84 model of nucleotide substitutions (Felsenstein & Churchill, 1996) . In the PHYML analysis, settings were made according to the best model suggested by the Akaike information criterion (AIC) in jModelTest version 2.0.2 (Posada, 2008) . The Bayesian tree was generated with the general-time-reversible (GTR) substitution model for nucleotide sequences (Saccone et al., 1990 ) and gamma-shaped rate variation with a proportion of invariable sites. Trees were visualized with the FigTree (http://tree.bio.ad.ac.uk) program. All methods confirmed the close relationship of the new isolates with C. duobushaemulonii and placed them on a branch shared by a group of Candida species of the Clavispora clade. The neighbourjoining tree is shown in Fig. 2 . The phylogenetic analysis revealed considerable heterogeneity among the Candida species grouped previously in a clade by Daniel et al. (2014) . Certain species grouped with Clavispora lusitaniae, the type species of Clavispora, others with Metschnikowia bicuspidate, the type species of Metschnikowia, and a larger group including the new isolates formed a basal branch of the lineage leading to these species. This topology hints at the possibility that the latter group might have diverged before the separation of the genera Clavispora and Metschnikowia, and hence these species might represent a distinct genus. Because of this position, the new isolates cannot be assigned to either of these genera and hence we propose the temporary name Candida vulturna pro tempore sp. nov.
Sipiczki & Tap to accommodate them. The species epithet vulturna reflects that strains of the species were isolated from samples collected in Southeast Asia. The term 'pro tempore' was proposed to indicate lineages that are temporarily maintained (Wang et al., 2015) . The phylogenetic analysis of the sequences further indicates that the Candida species assigned to the Clavispora clade (Daniel et al., 2014) do not constitute a monophyletic group. This possibility could be verified by a deeper phylogenetic analysis involving multiple conserved genes of a larger set of species, which is beyond the scope of the present study.
C. haemulonis, C. duobushaemulinii and C. pseudohaemulonii, three close relatives of C. vulturna, and the somewhat more distant C. auris can cause infections in humans (e.g. Rodero et al., 2002; Sugita et al., 2006; Khan et al., 2007; Satoh et al., 2009; Ruan et al., 2010; Crouzet et al., 2011; Kim et al., 2011; Cendejas-Bueno et al., 2012; Kathuria et al., 2015; Silva et al., 2015) . The strains of these species were found to be resistant to numerous antifungals, although with diverse susceptibility profiles (e.g. Lee et al., 2011; Cendejas-Bueno et al., 2012; Kathuria et al., 2015; Ramos et al., 2015; Silva et al., 2015) . As one of the new isolates was obtained from a clinical sample, we set out to test for responses to five antifungals with the E-test method following the manufacturer's protocols and recommendations (AB Biodisk, 2007) . The MIC interpretive criteria were those described in the M27-A3 document published by the Clinical and Laboratory Standards Institute (CLSI, 2008) . We found that both the clinical isolate UZ1272 and the flower-borne strain 11-1170 T were more sensitive than the type strains of the C. haemulonis species complex ( Table 2) . As most of the other related species were originally described from plants (e.g. Saluja & Prasad, 2008; Wang et al., 2008; Limtong & Yongmanitchai, 2010; Sarawan et al., 2013) , we presume that the natural habitat of C. vulturna is associated with plants but, occasionally, it can also infect humans. Candida vulturna (vul.tur¢na. L. fem. adj. vulturna southeasterly, refering to the geographical location of the countries in Asia in which the samples were collected for yeast isolation).
In YEL after 1 day of incubation at 25 C, cells are ovoid (4-7Â3-5 µm), occurring singly or in pairs, with apical or subapical budding (Fig. 1d) . Sediment and pellicle (biofilm) consisting of short pseudohyphae are formed on the walls of the culturing vessel and persist for several days. On YEA after 3 weeks at 25 C, colonies are white and butyrous, soft with entire margin (Fig. 1b) . After 3-5 days of incubation, invasive pseudohyphae are visible beneath the colonies (Fig. 1a, c) . In cultures inoculated on thin films sandwiched between glass slides and cover slips, pseudohyphae are produced (Fig. 1e-g ). Sporulation is not observed in pure cultures or in pair-wise mixed cultures on YEA plates, maltextract agar, cornmeal agar, acetate agar or Gorodkowa agar. A summary of the fermentation tests, assimilation tests and other growth characteristics of strains T and UZ1272 is provided in Table 1 . The closest relative of C. vulturna, based on D1/D2, ITS and SSU sequence similarities, is C. duobushaemulonii CBS 7798 T .
The type strain is 11-1170 T (=CBS 14366 T =NCAIM-Y02177
T =CCY 094-001-001 T ), isolated from a flower in Cagayan de Oro, The Philippines. Mycobank: MB 817222. 
